Morphological and functional changes during thyroid hyperplasia and involution in C3H mice: effects of iodine and 3,5,3'-triiodothyronine during involution.
Involution of thyroid hyperplasia was induced in mice by discontinuing a goitrogenic treatment (low iodine diet plus 0.25% propylthiouracil for 10 days) and returning either to a moderate iodine diet (MID; 1 microgram I/day) alone or associated with T3 administration (1 microgram/day) or to a high iodine diet (HID; 10 micrograms I/day) alone or associated with T3 treatment. Thyroid involution was studied by morphological, stereological, and biochemical methods after 2, 4, 6, and 8 days of involution. Age-paired, HID-fed animals were used as controls. When the involution was induced by MID, the glands resumed a normal morphological aspect. The synthesis and secretion of T3 were highly stimulated on day 2, but decreased thereafter. Plasma T4 levels reached a plateau at 50% of the control value from days 2-8. The administration of T3 together with MID accelerated the involution of hyperplasia and colloid accumulation in the follicular lumina. The synthesis and secretion of T3 and T4 remained lower than those in controls. When the involution was induced by HID, the thyroid weight remained higher than that in controls or in any involuting groups. The number of follicles and epithelial cells as well as the glandular thyroglobulin content were twice the control values. A Wolff-Chaikoff effect was evident on day 4, and hypothyroidism persisted. When HID was supplemented with T3 treatment, glandular weight and morphology were normal, but the Wolff-Chaikoff effect occurred earlier. In conclusion, the iodine dose given after a goitrogenic treatment must be carefully controlled; a high but physiological dose can have deleterious effects, whereas a small dose is beneficial. T3 prevents the deleterious effects of HID, but the thyroid enters a resting state.